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mtmiE $ ttfz^mm^- * ? - >; ^m-r & ^ ^ -e, mm v-?*)* m^- 
z #1- &ztz iff ^taoFDM-»^ ^mm-th %m^o 

[If ^ 9 ] WJ^S-^-co^, -7°'; #>f§ -Sf-^M&tf t'J7 hit ^ 

tmm 6 tm^mmo 

[mmm i o ] s&m^t ^mmMM.^>^^K^-r^^<Dm-^ 

[0 0 0 1 ] 

FDM: Orthogonal Frequency Division Mu 
1 t p 1 e x i n g) 1j$:X~mmZti2>m-% (OFDMffXfiOFDMy^^ 
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II£*<7)J$#t] 
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L^PtSHCtf- K-f (G I : G u a r d Interval)^ 

Tfiff^trO. 2^v>L2. 0 fi s^m.^h-otzt Ltk ULl-fel&^^-eti 1 0 
^L2 0 s Izmir Z>m&i>$>&o t£oT. >lcoJ: d (±, 5fc«K 

, if- K-f ^-/w&^tfH-S < K^-t^^-c**© 

[0 0 0 3] 

L^L&/6 ? £>. K-f >*w*;wi%K->>sK/l'*C z\ti%m< 

^jwmrt-e? i - v > ^a*— jg-cs: < & o . 7 i- v> ^^^t-r^B-tt^ < * 

otL^o ttz. OFDM-»« (Ts) OidinHlJ: >K t^t'JTW 
Pi (Af = l/Ts) f±/h$<^*o-e, Ky^7-v7 h H^j"T^»tt^ii< 

^DTLI% ) o ZKDtztb, if- hM >*-^;u£MJ£S£KIS:5eU - 
[0 0 0 4] 

^Mlli, ffiffl=flf«^#^»-tSv^^;HBT* (I S I : I n t e 
r Symbol Interference) %¥VJ±1-& tz*bK, l%M^M\z 
istt&i^ii?- V J^lfc (F F T I F a s t Fourier Transfo 
rm) ©RIK, ifedf SP^^^fK^-C7 -f )V 9 <J >^£?t v\ ft£ 



tttfiE# 2003-3097155 



#H 2003-078717 



(MLSElMaximum Likelihood Sequenc 
e Estimation) £froTV>& ( t£3fec0 fife CO #}£lCO^T(i, MiJif 
#^JK 1 #BB 0 ) o 
[0 0 0 5] 

immicm 1 ] 

1"* O FDMffMJ , te¥tt#R CS2001-175, 2001-11 
[0 0 0 6] 

mwrtrn. i ] 

#H§¥ 1 1 -2 9 8 4 3 4 
[0 0 0 7] 

[n^j6 s »ft l «t ^ t -f & mm) 
(mi±, mm&mm <r>vm*G-?2>\£*\£ (viterbn ^t»*^5ft 

[0 0 0 8] 

i^t^Ify^rA (jSl&ieWv^-rA) j& 5 \ SftI^$ntv>-5 0 -co J: 
[0 0 0 9] 

ttz, ifc&V^feXlt, tt&fimfe (ML S E) ZftoZtX\ 
¥lm (hard decision) LT^&cot\ ^^^(D^^h L^Cov* 
ro*JK«*Xi±«kipj5e (soft decision) 

[0 0 10] 
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[0011] 
[0 0 12] 

^-TzmMmzmm-tz -> >*^F^#£tg:M£-£<2> c £&»rmr*$> <o > awn 

[0 0 13] 

[ wa * m&rr & tz *b<D^m 
m^mm^m^n. (of dm) Kt^^ns o f dm-> >*>*«i8t 

li^tt Ltv^OFDMv>*> (ii^y>*» K5fc?rt&*gW 
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[0 0 14] 

mitt. ffiilWJCJ:^SiMi7"n y *ia£^-r 0 $«$£1 0 0 
T^i^Mt^.Ii7'n7 7^WMl 0 2 SrW-f^o Ii^o7 7^H^ 

o 2<7)m7jii. A^j^ttfeflr-^-nsai^-';^*^^ fftsh o 

4i:H?»^o ft, FFTM^fltl> I F F T«|5»CB8ili-& 

e^ij-^ij^m^o^ij-a^m^^f ^ *t-cv^ 0 oo 

lifiH51 0 6^*U Wl0 6(i, ${fllf ^Sii7-'Jx»^FF 
TSB1 0 8 fc, FFTS10 8i:Ii^/:ft^«i|Sl 1 0 tt1r&o T 
**;MSflttflSl lOli, FFT0U 0 4 ^gt|#f>tL^I®7'D7 7^^ 1 0 2 
^t>Ofl||RH36-^v»T, F F T p|5 1 0 8^f)OftOt|gSy f tffl«:t7*+t , J 

[0 0 15] 

lOOli, ttPSIS 1 0 6 K»8g$*ifc«ipJ5£aB 112S:fU ^'Jte^ 

i i2(t mpsin o 6frbi%bti2>m-%-&z*ry f * j r') rm^wmfcirZo $ 
««i o o(±> ^ij^i 1 2 K»«$*ifc^7';#&j£an i 4 zm-f&o v 
-fvij^tmi i 4t±, «Jte§m i 2cin$n, i7-'jiM^T9 if 

ft|5i i 6 £;prl-& 0 Jj$L$lU 1 1 4I±, I F ¥TU I 1 6 KgM&$*i 

Ttr^MM^iE^l 18*tU ^r-ff If -*H£IESR 1 1 8 te&femttnTm&fr 

^«rSOx.*SP$r«Ul 2 2 t^ff^o U7'J*M1 1 4 l±. ^ffiff^IE 
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l^-7 0, ;#£j£gM 1 4(2, FFTH51 2 4 (C^£ fif z ^- ^ ^frffimU 1 26* 
W-f^o -^-V^^Mff^ 1 2 6<Otti7J(2, J *'7*WT&<D\s7°i)i]m^-?& } Q 
, l/^'J *^«U 1 1 4<Dtb#£^j£1-£o 1 0 0 (2, I C I PU?ra 1 2 

8£^U ICIWJS512 8I^ tr^rt'JTSC V7°'J *M 1 1 4 O 
Affi^HU<7)M55^tf^ 1 0 6^f)(7)IIf!f(:ilDil);t1:\ ^VTUfffi^ 

[0 0 16] 

mk, %mm looii, i c i wmn 1 2 8 >; rm^rn 
^r^mm-r^ mm^m 1 3 0 zm-?z> 0 %mm 1 0 0 (2, 1 3 0 (c 

3gM£*L, My-V ^mZft 0 IFFTIM3 2 *ttl»o ^«1 0 0(2, 
I F F T p [5 1 3 2CIS?H, A^J$tL^f-^*-v>^;i/^rail5i^-^^il5E 
£R 1 3 4 £;prf &o «SR 1 3 4 (2, $lflf-^IEg& 1 1 8 l*JO#p« 1 2 0 (C 

[0 0 17] 

m¥Z*>k^mm-fZ>o ftSl 0 Oi:-Cfi £*L/zOFDMif-S|-(2, yfm^(0 

?\ mm (i*;^) jkm-i.mz&i&'fo c\nhm^<D 1010(2, r-?^ 

(mu 1 t i p a t h) J&5j\J X(2^-(C r^*J i & = ;b ti & 0 il^^'n^ 
r^JKiMi-^'l-f^ MmRV&ffl) (2, ^^(^(t^S* 

^f^^tjf^iEp^i 1 8 (;^-^<btL^o ttz, mm?'*? ^izm-f&mm 

(2, M^FFT^l 0 4 (12 0iH«fWOlf^(l^$tL7t:^(;^-V^^M« 
§15 1 1 0 , 12 6 ^Zii^-x.hit^o PM^fzib, ^g{f-S§-(l(22o<7)/^cD<^75 ? 

[0 0 18] 
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tl^ti, lift d i ( i = 1 , . . . , N, Nlit^t'JTt) ^tB^t- 

i 1 2 (±^iisjf-^d i ^^j^f^-D i \zm^-rho mmm^v { if 

[0 0 19] 

0 2lt SMfCt^^7fc1fl2 0 2S«t2 0 4 ^tlt^^o 

tv^kS|(7)OFDMy>^2 0 6 > 2 0 8 ^HK^-f k - 1 #S 
WOFDMy>*>2 10, 2 1 2t, K^f >^-^G I 2 14, 2 1 
6^ffi^nTv^ 0 %:mm$, — I(7)OFDMy>*>?:Si U ^tOFD 
My>*>^llU^{ 0 flPBfO^-'J-^MIMi. M;i^5fctTi£<^2i!r>> 
*";i/i|l3P,g ( k f @ (?) O F DMv > *'iV ^Ilt-Sf mZM^ 2 0 6 <?)U 

0->>sK/l/ (kf@(7)OFDMy>^» tco^Tfi, +h"7^ t'J TOfixl^C 

m%.2 0 2(OkfgOOFDMy>*>2 0 6 t, 2 04Ok-l#gO 

OFDM->>^2 1 2 (S i tc-CTj^n^T^EHa) t^y^^flTi^^l 

[0 0 2 0] 

v^^^K^^of^^^itTt^fw^-fi, »?g&i o 6i<zxmmzit. mm 

m^d i tLX&t)2tiZ>o ^^liff d i ii^J5e«Pl 1 2KXWmfe2ti 
^ »J^f-^D i tLT^^^o flflxJ*. QPSKflH^L, tiff 
d i fiK m^gMW (signal constellation) <Dm 1 MM 
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KJRLTi^fcfc&tf, Ifl^lf D i (i (1, 1) &^-Tv>;K;Wi&&o MJ 
^f-^-D i fi, I FFTSB1 1 eizXJlZti, ^riW^iif2 1 6i:fi 

[0 0 2 1 ] 

SlilOOtli, 0 F DMv >^;^§itSii:«H:«glt«5^-C, k# 
@ <00 F DM v y £mm-f& m^it. k-lf @W0FDMy> *';K7>m 
ili^TLtv^ 0 ;^)k-lfao0FDMy>^>O#f-^ii, -^r^r^ 
'JT^HM^gM 3 O^Ay^tU »J^$tt/im^I F F Tift 1 3 2 ^A77 

£ *u - -> > sK^»§ro'< y ~7 t } ) y m=io mMU 1 3 4 u a* $ tt* 0 r 

, kf|WOFDMy>*>$:IitS^:ii, k-lf |OOFDMv>*> 
fiBEKtM|$*LTi3 »9 > ^tilZMMU 1 3 4 IzfefflZtiT^&o 
[0 0 2 2] 

-T^)^-r^>^, SfiXMi:*^^, k-lf |(OOFDMy>^K7)rt 
, k#gOOFDMv>^;i/C7)mPBtHT^*5l^*2--t z F#li:KS i Of§ 

iEWSili, a®tfttci5»t* k - l#§OOFDMv>#>(7>M$-e& J), -e- 
<OEP H 1<7)ft${iiI^2 0 4<DmMMTfrhir- K>f -awg I <?):ft2£3l 

[0 0 2 3] 

HK. ftnftSM 12m S3£$E2 0 4 K£&t& kfg©OFDMy>'t>2 

OFDM-» sK^/O^ffi S k Km L < & * «t d K , * 4 ^ > 2% tfftfflri* 
WfiE$^«:* , c>, WJflHJSPl 2 0^ibO^tc^#$tL^o SkOS?«rCf L 
<* -e-^M^F^Mu § Tf t:f 1 L /; k f g O F D M y > *OKD*I<D 

[0 0 2 4] 
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«&#£|£IEU ^vimiEftmz. k-lf@(OOFDMy>^W:itl)W 
frS i £I£*U l^^^ti/iE^S K-f >^-^^G I 2 1 6 OSBfr 

^)V2 1 6<7>§R5jii. f<7)OFDMy>*><0*I^CfLt^\ ${W§- 
^iEgpi 1 S^Tffi-^^^^^SW^I^IEW^n^EPflfi, T«53-S i KH 

;v fc*t L X v > sK^ # £31 -^£55-^ £ tit v> v> £ * & 0 

[0 0 2 5] 

$^«^jespi i 8 ^xmiEztifz^mm^-te. ffth 2 4tc^-^^a 

' KtLX*)-7'*W Tmzibt} ZtiZo 
[0 0 2 6] 

ic iwjgn 2 8ii. «M#d i mzmm^D { tu-fvum^A \ 

tr**, k f S O O F D M y > o t^t li y > C ^ ^ <t -) t:l 
®^<7>^^^jE$^lTV^o -WlBMf^FFTai 2 4-e-7-U^ 

1^7 0 'j #£j&gM 1 4 ^A^ffi^&^m^lt-^M^^ t^t'J7i<7)y> 

tc&& 0 I C IftJfMffil 2 8<7>ffi2jfrtfi, ^H^^SOftLaSRt3-^x.<b*L* 
— 77 > (k + l#g<7)) 0FDMv^^;K0^P^lx.^fzi6H»J^l 

3 0 Kfc-^x-ibft&o 
[0 0 2 7] 
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U3 0 2 £W1"&o S®7n7r>f ;Wfr£«&3 0 2 ti\ HSil? - >; ^m^Zfto 
F FTg&3 0 4 H^£ft& 0 ft. W^-<7)7t:^, F F T^Xfi I F F Tg|5tCMil 

Iff! 3 0 0(«IPS[5 3 0 6 ^U *tSfSB 3 0 6 l±, iSil? - 'J & F F 

TSR3 0 8 FFTS&3 0 8 * 3 1 0^^i-^ o ^ 

■r^;i/*t(ltaP3 1 0(4, 3§$£-7°n7 y ^;w;*-^T. F F T^IS 3 0 8 Officii 

[0 0 2 8] 

$lf$t3 0 0(4, 11^3 0 6 Kgj|fc$*Lrt:«ipJ5£gB3 12^tU »J5e3R 
3 1 2li> 3I3HSB3 0 6 ^r&*W * * V T^H»J^-r^> 0 § 

11413 0 0(4, WJ5e«B3 1 2 KW^fitzVy"^ J]$l$lU2> 1 4 ttlr&o V 
■?')JJ&.J&U3 14(i, WJte£&3 1 2i:»«$*i, ®.-7-')3-%m*ft 0 IF 
FT^3 1 6 ^ftl>o U^'J #£l»3 1 4(4, I F F TlrR 3 1 6 (C®M£ti 

7^f«^-#OE^3 18^tU ^Wlf^iE^3 1 &&3:mmi3r*<o=Fmj&fr 

&$ttiX\<*tz\ZmKffifc<nm^f&frZ1Xix.2>o ls7*)lJtkJ&M3 1 4 14. sit 
«^IEM3 1 8KgMfc$*i, SEjS7-U^Sgtft«:fT-9 FFT«J3 2 4 SrWf-* 
o It:, V-fV #£j£8&3 1 4 {4, F FTSR2 2 4 KgMfcS *Lfc*-* *^*8«8& 

3 2 6 $:ft^o ^*;M?i{Kg|5 3 2 6<7>tti#(4. V/M #£j£g|5 3 1 4 <Dftt) 
*Mn,$i«3 0 0li, I C I#pfTO3 2 8 ^tU I C I ttJ«IISB 3 2 8 
f4, t^t'JTit:, l^7°'J^M3 1 4^Affi*W02l5-«r«W853 0 6 

[0 0 2 9] 

$fi«3 0 0li, I C I#P«ISB3 2 8fcSMa£*U t7^t'J7SCif 
ffi*)5ei-*««Je«P3 3 0£^-f£ o $««3 0 0 (4. «3pJ£3B3 3 0i:»«$ 
*l, i£-7-'J^^m*tT^ I FFTSG3 3 2 £^1"£o ^ft*£3 0 0 (4. IFF 
Tg|S3 3 2tc^M£*u A*$*L/i«-^«:— >>sK^»!|IBa®$-fr-5ai£SP3 3 

4 £^1"£ 0 
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[0 0 3 0] 

tttBSR3 3 6f±. M3£gR3 3 4 ^^<7)^PvI<^O0 F DMv t > jg5£7n 

7 7^;«|5 3 0 2 ^eolf^HS-^T, v ^sK^WT^SrSI ^--TT^ 
EP^S i om-^Jffi^SrWiaj-r&o ^f$t3 0 0l±, ^te^OvVsIOl'Kffl^ 
j£5fr£#fN^&jWHI«B3 3 8£^TU £pfl»3 3 8 f±, Ste-M-K^i ti&=F& 

T «^^*$tL/zjf#^|x^Iil^3 0 6 i:4x.f)^ 0 
[0 0 3 1] 

ftfj^^r^tc^-t-^o illll»JtP«K N £««3 0 0 K£«3*i£OFD 
Mff-si-fi, I^n7 7^f M«§B3 0 2 KXJjZti&o mM-fuy r J M^fc 

^3 0 2(±, ^mm^r^tfi^n^ Rv?ftfrmzttLxmtix$m-tz>m 
&<Dmmi&<o 9 4 * y ?\ mm cx*;^) <> 117*077 

d $M-"t#oESR 3 1 8S.t/tttB^3 3 6 Wx. *l& 0 tfz, Il7*n7 7>f 
'WclWf &'lflRfi> FFTSB3 0 4 KJ: «9 ji«fWOtf *Lfc&K^ 
**'Mlt«*B3 1 0, 3 2 6t:^4x.f)^o M%-<Vfzfr, SiffCI±2 0(7) 

[0 0 3 2] 

ff!3 0 0tli, OFDMv>^^*^f-r^^Hjl|fJC^lPi-^>^T\ ST 
tIPLJ: d <h LTv^OFDMv>^;i/^k#g<7)^>c7)-rab^ t-fht, 
*-Cfi, k - l#gc7)OFDMv>^;K7)^lii(igEt;^T ltv^ 0 ^Ok-1 
f@cOOFDMy>*>^f-^(i, -9-7* -V 'J T^H^IJ^ 3 3 0 izAti 
Zti. mWfcZtitzmzi F F Tp[S 3 3 2 M$n, -y>l>l^';7 7 
U -?SMgR3 3 4 i:A*$iitv^, lot, kf|OOFDMy>*' 

;WIfi£*L&l#*-?li> k- l#B<^OFDMv>^;K±SEH^[SI^-C*0 

, *rtutMMW3 3 4 tc^^nrv^o 

[0 0 3 3] 
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< y?\ MmRlfmB^m^^X^ k-lf@OOFDMy>*>(7)rt, k#g 
OOFDMy>'f ;W OflPBf H T £ 5 1 # jg £ 1"^ #E HQ S j £ Jft ft 

(HI2#bs) 0 fit, fflJ8HJg|S3 3 8f±, S^Sfc^K^fiaaSifcW* 
ffltB^3 3 6 "CtttB L£T?»#S i ttm&ZnzX^) 

Sffi&tffltfBOWSEW:, tii±lg&3 3 6fffot^^L> 3 3 8«^H 
[0 0 3 4] 

tfiL, iifif d i ( i = i , . . . , n, Tifc) ^m^-f 
* 0 filif d i (i, i 2&c#x.<bti > -9- r^jusjpjjc*** 

£*U »J^3 1 2liMllff d i ^WJ^f-^-D i Cflt-Bo «JPJ56« 
f D i li, IFF Tg|5 3 1 6KA#£*i, B# m vMM <D ^mm^ K mSk £ *l & 0 » 

[0 0 3 5] 

#M^jE^3 1 8-Cfi, IM2 0 4 (02) Kfctt* k #S (7)0 F DM 
y>^2 0 8 H5fe^f-t-*g$ r'OEW7& s , kf gO0FDMy>*>OtSI5S 

[0 0 3 6] 

WV^£*Ui\ §tif(Drt(0k- If g(00FDMy>*>t:ntl.fi^ 
5^S ifi, #pf|»3 3 8-eeEHl^*$ttTv^ 0 $M-iHfcE*B3 1 8 ti, 
flWfcE*B3 1 8li, -e<o|^*$tL^Eras \ ~ELXfif- K>f >^-/^G I 2 1 

^>^-ys;i^2 1 6<£>S&£Hd\ -€-<50OFDMv>5K;WC0*JlgR^tC^Lv^<7)-e, 
SMUBWIEtt 3 1 8 HT^^oHSW^iE^tf^^^EFflfi, 
S i Citi-*EWC*&o 
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[0 0 3 7] 

^mm^-miEU3 1 8 k r miE ztitzgrnm-^n. FFT»3 2 4i:4itn 

[0 0 3 8] 

I C I PP»3 2 8 ti. ft IUHf-^d i ^IJ^S^-D i i: P7°'J ##^-d i 

o mimmmtmm^, ^mm^-mjEU3 1 s^m^t-^ ^T«ra$£?& 

K M -f £ ^fcft £ # tr k # S <7) O F D M v > )V \z o v ^ X (i v > ** ;u M T 
«t o Hal^<7)m#^^jE^tLTi/^o -Ofctl^f-^F F T 

n*-6o i c i wumz 2 8om*^ii, ^m^^^o^s^n-^^^ti^ 

— (k+lf@«) 0FDMy>*>(7)Il(:i il./;^i:®ra3 
3 0 \,z$>5-z_htiZ>o 
[0 0 3 9] 

<fc *Ui\ fflaiSI5 3 3 6S^|!3 3 8 $:ix.TV^ <7)T\ ^fgM 

w»3 o 6o«w«r^$M^^f>i^*"t*^fc3&^ri6-e**o z.<Dtztb, mm 

M3 0 6^f>0|Iillf d i «\ fiEHS i Olf-Sf-tf^iff-^c^f 2 

T&*m®^£-r2>z£znm^-f2>o fztzu mmu3 o 6ha*$*l*$ 

SEW) <^8-tl^;Wi-*fnK&oTv>& (-ettfcHf n J; ^ tc, JftmSP^ 
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